Chemical context
Considerable attention has been focussed for some time on metal complexes containing thiocyanate ligands because of their ability to coordinate through either the N or S atoms. Ethane-1,2-diamine (en) can coordinate to a central metal ion as a bidentate ligand via the two N atoms, forming a fivemembered chelate ring. The [Cr(NCS) 2 (en) 2 ] + cation can form either trans or cis geometric isomers. Trans and cis isomers of the complex cation with SCN À or ClO 4 À counter-anions have been prepared and their IR spectral properties reported (House, 1973; Sandrini et al., 1978; De et al., 1987) . IR and electronic spectral properties are useful in determining the geometric isomers of chromium(III) complexes with mixed ligands (Choi, 2000; Choi et al., 2004; Choi & Moon, 2014) . However, it should be noted that the geometric assignments based on spectroscopic studies are not always definitive.
In a recent publication, we described the synthesis and crystal structure of trans-[Cr(NCS) 2 . The asymmetric unit of this complex contained four halves of centrosymmetric [Cr(NCS) 2 (en) 2 ]
+ complex cations and one [ZnCl 4 ] 2À anion. To compare and contrast this structure with a complex of this cation with a different counter-anion we report here the structure of trans-[Cr-(NCS) 2 (en) 2 ]ClO 4 , (I). Fig. 1 shows an ellipsoid plot of trans-[Cr(NCS) 2 (en) 2 ]ClO 4 , (I), with the atom-numbering scheme. In the structure of (I), there is a centrosymmetric Cr III complex cation with two en ligands bound through their N atoms in equatorial sites and the two axial N-bound thiocyanate anions in a trans configuration. The asymmetric unit is composed of half of one complex cation and half a ClO 4 À anion. The Cr III atom is located on a crystallographic centre of symmetry, so this complex cation has molecular C i symmetry, while the the Cl atom of the perchlorate anion lies on a twofold rotation axis. The bidentate en ligand adopts a stable gauche conformation similar to that observed in related compounds (Brenčič & Leban, 1981; Choi et al., 2010) . The Cr-N bond lengths for the en ligand range from 2.053 (16) to 2.09 (2) Å , and these bond lengths are in good agreement with those observed in trans-[CrF 2 (en) 2 ]ClO 4 (Brenčič & Leban, 1981) , trans-[CrBr 2 (en) 2 ]ClO 4 (Choi et al., 2010) , trans-[CrCl 2 (Me 2 tn) 2 ] 2 -ZnCl 4 (Me 2 tn = 2,2-dimethylpropane-1,3-diamine; Choi et al., 2011) and trans-[CrF 2 (2,2,3-tet)]ClO 4 (2,2,3-tet = 1,4,7,11-tetraazaundecane; Choi & Moon, 2014 (Moon et al., 2013) , respectively. The N-coordinated isothiocyanate group is almost linear, with an N-C-S angle of 179.3 (3) . The ClO 4 À counter-anion lies well outside the coordination sphere of the complex and, because of significant disorder, the tetrahedral geometry of this anion is severely distorted.
Structural commentary

Supramolecular features
In the crystal, an N-HÁ Á ÁS hydrogen bond links neighbouring cations, while a series of N-HÁ Á ÁO contacts link the cations to neighbouring anions (Table 1 ). An extensive array of these contacts generate a three-dimensional network of molecules stacked along the b-axis direction (Fig. 2) . These hydrogenbonded networks help to stabilize the crystal structure. The molecular structure of (I), drawn with 20% probability displacement ellipsoids. Atoms of the minor disorder components have been omitted for clarity.
Figure 2
The crystal packing of (I), viewed perpendicular to the ac plane. Dashed lines represent N-HÁ Á ÁO (red) and N-HÁ Á ÁS (blue) hydrogen-bonding interactions, respectively. The minor disorder components and C-bound H atoms have been omitted for clarity. (Ooi et al., 1960) , trans-[CrF 2 (en) 2 ]X (X = ClO 4 , Cl, Br) (Brenčič & Leban, 1981) , cis-[CrF 2 (en) 2 ]ClO 4 (Brenčič et al., 1987) + with a ClO 4 anion has not been reported previously.
Database survey
Synthesis and crystallization
All chemicals were reagent grade materials and were used without further purification. The title compound, trans-[Cr(NCS) 2 (en) 2 ]ClO 4 was prepared according to the literature method (Sandrini et al., 1978) . The crude perchlorate salt (0.33 g) was dissolved in 20 mL of 0.1 M HCl at 333 K. The filtrate was added to 6 mL of 60% HClO 4 . 
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 2 . In the title compound, the ethane-1,2-diamine group is disordered with atoms N2A/N2B, C2A/ C2B, C3A/C3B and N3A/N3B positionally disordered over two sets of sites with a refined occupancy ratio of 0.522 (16) Cr1-N2A-C2A-C3A −42.0 (11) Cr1-N2B-C2B-C3B 44.2 (13)
